Temperature Variations in Chest-type Mechanical Freezers
To the Editor: A recent report described temperature variations within upright mechanical freezers set at Ϫ80°C (1 ) . The range of internal temperatures was great, with the warmest specimen being at Ϫ43.5°C and the coldest at Ϫ90°C. These findings suggested that it might be useful to study the temperature variation within horizontal chest-type freezers.
In 1974, blood samples were obtained from 25 802 adult volunteers in Washington County, Maryland. In 1989, an additional 32 320 samples were obtained in a similar project. The separated serum samples from each project were stored in mechanical chest-type freezers set to hold an interior temperature of Ϫ73.3°C. For subsequent studies, sera from newly diagnosed cancer cases and from healthy controls have been assayed for a variety of micronutrients, hormones, or antibodies.
In this study, serum samples were stored in 5-mL plastic Nunc tubes (Nunc), 100 in a cardboard box with the boxes stacked in racks in two sizes of freezers. Five freezers (So-Low Environmental Equipment Company) were used in the study. Two were 27-cubic foot freezers (model no. SE 27-100) holding racks that are seven boxes high with four racks front to back and 11 across, for a total capacity of 30 800 samples. Three freezers (model no. PR100-7) had a capacity of 7 cubic feet. Two held 2.5 racks front-to-back and eight across, for a total capacity of 8000 specimens. The third small freezer contained approximately one-half of its total capacity.
For temperature measurements, 22-gauge copper-constantan type T thermocouples were used, each threaded through the cap of a 5-mL Nunc tube of the same type as those containing serum samples, but with the thermocouple tip immersed in 3 mL of tap water. The tubes containing thermocouples were placed in the outer row of tubes in a box.
Temperatures were measured in degrees Fahrenheit, using an Omega model HH-25TF thermometer with a crystal display (Omega Engineering). The calibration of the Omega thermocouple indicator was verified by a Thermo Electric Micromite II thermocouple calibrator, which was traceable to NIST. Although all temperatures in this study were recorded in degrees Fahrenheit, we are reporting in degrees Celsius to simplify comparisons with other studies. Temperatures were measured in sets of eight tubes per freezer. The tubes were placed in boxes at the top and bottom of each freezer, close to each of the four corners. A minimum of 24 h was allowed for stabilization before temperatures were recorded.
To determine the extent to which the thermocouple leads might cause heat leakage into the freezers, the ends at which leads were inserted were alternated for the freezers tested, and top temperatures were compared between the thermocouple end and the other sealed end. The mean temperature difference between the two ends was only 0.1°C.
Room temperatures during the study period were 20 -25°C. We could not detect any effect of this limited ambient temperature range on the study results.
The mean temperature differences between top and bottom varied by freezer capacity. For the 27-cubic foot freezers, the temperature differential was 15.9°C with a difference of only 1.1°C between the two freezers. For the two fully loaded small freezers, the mean top-to-bottom difference was 10.1°C, and the difference between the two freezers was 2.4°C. The small freezer filled to only onehalf of its capacity had a top-tobottom difference of 10.6°C.
This study indicates that chesttype freezers provide greater uniformity of temperature than the upright front-door type. It also suggests that it might be prudent to match cases and controls based on the part of the freezer in which the specimens had been stored. Top-to-bottom temperature differentials of 10 -15°C are not trivial. Although they may have no deleterious effects on study analytes after short-term storage, this may not hold true when storage times are measured in years or decades.
A limitation of this study is that it involved only a few freezers from a single manufacturer and only a limited range of ambient temperatures. However, we can think of no reason that temperature variations within other makes of chest-type freezers should differ appreciably from those we observed. Temperature variation within freezers is likely to be a pervasive problem that warrants further investigation. noted, he had played soccer but had no pain before the swelling occurred. After 2 days of pain, the patient was seen in our hospital. On examination in the department of orthopedics, no signs of meniscal or cruciate ligament tears were found, and the knee was not painful on palpation, although it was painful on bending.
Aspiration of the knee joint yielded 100 mL of orange-colored fluid, containing 8100 leukocytes/L (63% neutrophils). The synovial fluid (SF) contained 19 mol hemoglobin/L (reference value in blood, 8.5-11 mmol/L) and 8800 erythrocytes/L (reference value in blood, 4.2-5.6 ϫ 10 6 /L). Because no signs of trauma were observed, the minor amount of blood in the SF (ϳ200 L; ϳ0.2%) might have been caused by a traumatic puncture at the time of aspiration of SF. The patient's blood contained 9000 leukocytes/L (reference values, 3500 -11 000/L) and had an increased erythrocyte sedimentation rate of 74 mm/h (reference value, Ͻ7 mm/h) and a C-reactive protein of 82 mg/L (reference value, Ͻ9 mg/L). The serum lipid profile was normal, with a cholesterol concentration of 5.0 mmol/L and 1.42 mmol/L triglycerides, which is in accordance with previous case reports of monoarthritis with Maltese-cross-appearing spherules in SF (1, 2 ) . Other laboratory results, including alkaline phosphatase, alanine aminotransferase, amylase, and creatine kinase, were all within the reference intervals.
Other than his arthritis, the patient had no physical complaints. After 2 weeks of treatment with Naproxen (250 mg, four times per day), the patient was considered cured.
Given the patient's complaints, the SF was examined for uric acid crystals by polarized light microscopy. No uric acid crystals could be found, in accordance with the normal concentrations of uric acid in SF (0.39 mmol/L). In addition, no other crystals were observed, and the SF culture and broth culture were negative, excluding both microcrystalline and septic arthropathy as a cause for the complaints. However, under polarized light, positively birefringent Maltese-cross-appearing lipid spherules (10 -20/high-power field) were observed in the SF (Fig. 1) . In addition, the concentrations of cholesterol and triglycerides in the SF were 3.3 and 0.68 mmol/L, respectively. The diameter of the crosses (maximal distance) was 2.39 Ϯ 0.93 m (n ϭ 50). These lipid spherules, also referred to as liposomes, lipid liquid crystals, or smetic mesophases, have been seen in acute monoarthritis in several patients (1-3 ) , typically with normal serum lipids (1, 2 ) as in this case.
Twelve patients suffering from acute and unexplained monoarthritis with Maltese-cross-appearing lipid spherules in SF have been described (1) (2) (3) (4) . The clinical significance of these hard-to-recognize spherules is obscure. They might be a side effect of the arthritis, originating from synovial fat released into the knee joint (5 ) or from membrane lipids of lysed cells (6 ) , or they may initiate the arthritis. This possibility is supported by experiments in animal models. Intraarticular injection of autologous fat into canine knee joints produced definite inflammation (7 ) . In some cases, foam-cells loaded with Maltese-cross-appearing spherules were observed in SF, in contrast to our patient's SF. Synthetic liposomes injected into rabbit knee joints induced synovitis accompanied by birefringent spherules, both intraand extracellular (5 ) .
Starch particles from surgical gloves can exhibit similar Maltese crosses in polarized light (8 ) . However, after examination of powder from surgical gloves, we concluded that the lipid spherules in our patient's SF were different from these particles. The crosses from powder were more spherical and significantly larger (11.0 Ϯ 3.3 m; n ϭ 50; P Ͻ0.01).
This case report describes an apparently very rare form of acute monoarthritis. The possible inflammatory potential of lipid spherules might be the explanation for many cases of such unexplained acute arthritis. The origin of these spherules is unknown. 
Soluble Fas in Serum of Patients with HIV/AIDS

To the Editor:
In HIV infection, the mechanism of destruction of the CD4ϩ T cells is unknown. Apoptosis may play an important role in the pathogenesis of HIV. One apoptotic pathway is mediated through the Fas-Fas ligand pathway. Soluble Fas (sFas) in serum is thought to act as an inhibitor of Fas-Fas ligand binding and to block Fas-mediated apoptosis (1 ) . We studied the role of sFas as a marker for CD4 cell destruction.
Sera were obtained from 60 HIV/ AIDS patients in Chiang Mai, Thailand and stored at Ϫ20°C until use. Serum sFas was measured by ELISA (Medical & Biological Laboratories) according to the manufacturer's instructions (2 ) . Briefly, serum or calibrator was incubated in wells coated with anti-Fas polyclonal antibody. After washing, a peroxidase-conjugated anti-Fas monoclonal antibody was added in each microwell and incubated. After another washing, the peroxidase substrate was added. After incubation, acid was added to each well to stop the enzymatic reaction and to stabilize the developed color. The assay is linear between 0.5 and 2.0 g/L, and the detection limit is 0.5 g/L.
Absolute CD4ϩ T-lymphocyte counts were obtained on EDTA blood (Coulter Manual CD4 Count Kit). Briefly, blood was combined with MY4 Cyto-Spheres Monocyte Blocking Reagent, and then CD4 Cyto-Sphere reagent was added. An aliquot of the mixture was added to a lysing reagent to lyse the erythrocytes, and crystal violet was used to stain the nuclear material of the leukocytes. The lymphocytes coated with CD4-coated latex spheres were counted in a hemocytometer chamber. Complete blood counts were obtained with an automated cell counter (Hemacell, DATA Cell 16; Hycel).
The sFas concentration (mean Ϯ 2 SD) in HIV/AIDS patients was not statistically different from reference values (1.22 Ϯ 0.58 vs 0.93 Ϯ 0.6 g/L; P Ͼ0.05) and did not correlate with CD4 and absolute lymphocyte number (Table 1) .
sFas could block apoptosis induced by the Fas ligand in vitro. An increased serum concentration of sFas may be associated with autoimmune-like conditions, (e.g., angioimmunoblastic T-cell lymphoma and systemic lupus erythematosus), adult T-cell leukemia, B-non-Hodgkin lymphoma, bladder cancer, hepatocellular cancer, graft-vs-host disease, multiple sclerosis, Graves disease, and AIDS (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) . The increase in serum sFas does not directly cause autoimmune disease because some healthy elderly individuals had high concentrations of sFas. sFas was correlated with solu-ble interleukin-2 receptor as well as with cells expressing membrane Fas.
Healthy cells undergo apoptosis as part of the normal process of development and maintenance of complex tissues. In HIV/AIDS patients, Casella and Finkel (1 ) in 1997 proposed one major pathway of apoptosis that is mediated through the tumor necrosis family receptor Fas. The Tat protein of HIV-1-infected cells increases Fas ligand expression and may up-regulate Fas ligand on uninfected cells. By contrast, Katsikis et al. (4) reported that apoptosis of peripheral blood T cells was Fas-independent in HIV-infected individuals.
We conclude that sFas in AIDS patients is not statistically different from reference values and does not correlate with CD4 and absolute lymphocyte counts. sFas detection cannot serve as a marker for CD4 cell destruction. 
